This paper examines the effect of the movie Sideways on US wine consumption. Specifically, we examine the effects of the movie on the consumption of Merlot, which is derided in the movie and the effect on Pinot Noir, which is praised. We examine the trends in consumption before and after the movie and perform statistical tests for structural changes in consumption. We also estimate demand functions for both Merlot and Pinot Noir and test for differences in their demands before and after the movie. Finally, we test for changes in consumption of each varietal by price point.
INTRODUCTION
This paper investigates the power of popular culture to influence consumer behavior. Specifically, we test the so-called "Sideways Effect." In the movie Sideways, there is a memorable scene in which the lead character adamantly refuses to drink Merlot, which is derided in the movie. The same character goes on to praise Pinot Noir in other scenes. While the line refusing to drink Merlot in the movie is memorable and has often been mimicked by wine consumers, the effect of the movie has become folklore in the wine industry. For example, George Schofield in the April 2008 issue of Wine Business Monthly refers to the "debacle following the release of the Sideways motion picture" when discussing the effects of the movie on Merlot. Unfortunately, much of the conventional wisdom surrounding the "Sideways Effect" is supported by scant anecdotal evidence at best. Our approach is simple: Changes in the demand for either Merlot or Pinot Noir should be reflected in the price, quantity or both of each varietal. Thus we examine the trends in price and cases sold of Merlot and Pinot Noir for periods before and after the movies release. We also estimate demand functions for each varietal before and after the movies release and test for statistical difference. Finally, we re-analyze the data by price to test for any differential effects of the movie. D2005T is the interaction of D2005 and time. Chow (1960) , we test for a structural change in the growth rate of case volume by performing an F-test of joint significance on the post Sideways subset of dummy and interaction terms. These results are shown in Table 2 as the Sideways Effect F-statistics.
THE MOVIE

Sideways was released on
Based on the F-tests, we see that all three groups show a statistically significant structural change in the growth rate of case volume following the movie Sideways. The F-tests confirm that Pinot Noir increased in promoted case volume while Merlot and the control group experienced small but statistically significant declines in their growth rates.
However, from Figure 1 , you could clearly see the similarity in the growth rates of Merlot and the control group. What we would like to know is whether Merlot behaved differently than the control group. To answer this, we perform an F-test to see if the growth rate of Merlot differs significantly from the growth rate of the control group. Table 2 shows these results along with the result for Pinot Noir for comparison. From Table 3 , we see that the growth rate of Merlot was indeed less than that of the control group, while the growth rate of Pinot Noir was greater than that of the control group. All results are statistically significant and hold for promoted and non-promoted case volume.
While the results so far appear to coincide with conventional wisdom regarding the effect of Sideways on wine consumption, it is possible that much of the growth in annual wine sales are confounded by the increased coverage of the Nielsen data since 1999. To correct for this we construct three new variables examining the ratio of case volume among the three groups. We examine the ratio of Merlot to Pinot Noir, Merlot to the control group and Pinot Noir to the control group. Figure 3 shows a graph of all three of the new variables. Once again we index the ratios to one for ease of interpretation.
Consider first the ratio of Merlot to Pinot Noir. If the move Sideways induced a decrease in Merlot consumption while simultaneously increasing Pinot Noir consumption, then we would expect the ratio of the two to decrease.
Figure 2-Indexed Ratio of Case Volume
This is in fact what we observe in Figure 3 for both promoted and non-promoted case volume. The ratio of Merlot to the non-Sideways control appears to be relatively stable prior to the movie, then decreases slightly after.
Conversely, the growth in the ratio of Pinot Noir to the control group increases precipitously after the movies release. Consistent with an overall increase in the demand for wine following the movie, it appears that the movie sideways resulted in an increase in non-promoted price of the nonSideways red wine control group while producing a small but statistically significant increase in the promoted price of the control group. As with all demand estimations, we are concerned about issues of endogeneity and identification. Tests for endogeneity (Hausman 1978) , indicate the presence of simultaneity between the price per bottle of wine and the number of cases sold. To correct for this endogeneity we instrument the price of wine using grape prices. Grape prices appear to be the most obvious choice of instruments for the price of wine satisfying the conditions needed for a valid instrument: Grape prices appear uncorrelated with the error term in the demand for wine and as the primary ingredient in a bottle of wine, should be highly correlated with wine prices. Unfortunately, correlations between the price of wine and the price of grapes show little relationship. This is not too surprising given the variation in the price of wine across varietals as well as the variation in price within varietals. In addition, while grapes are the primary ingredient in a bottle of wine, grapes do not constitute the primary cost in producing a bottle of wine, accounting for only about 10% of the price of the average bottle of wine.
1 Nevertheless, of the costs associated with the production of wine, grapes seem a logical choice and appear to be the most tractable. Following Cuellar and Huffman (2008) we correlate the price of grapes using the "bottle price" rule where the price per ton of grapes is roughly 100 times the price of a 750 ML bottle of wine.
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The instrument we use is defined as, Price it represents the price of a bottle of wine of type i in year t.
PriceGrapes is the current and lagged price of grapes per ton for each varietal. Lagged price is included because wine sold today may be influenced by the price paid for grapes used at the time of production.
The results for the estimated demand functions for Merlot, Pinot Noir and the control group are shown in Table 6 along with the F-statistics testing for changes in demand. Table 6 you can see that non-promoted demand for Merlot does show a slight decrease, as would be expected if the move had a negative impact, but these affects are statistically insignificant. Promoted demand for Merlot does however indicate a statistically significant change, although the results can be best interpreted as mixed.
While the demand for both non-promoted and promoted Pinot Noir increase, as expected if the movie Sideways had a positive effect, Table 6 shows that only promoted Pinot Noir increased significantly. F-test, however, indicate that both promoted and nonpromoted demands increased significantly.
The results for the control group wines are once again best described as mixed.
From Table 6 , you can see that both promoted and non-promoted demands pivot causing demand to become more inelastic. Also, Table 6 indicates that the affect on the promoted control group is greater than the affect on the non-promoted control group demand.
However, non-promoted demand for the control group does not shift in a statistically significant way, while promoted demand does show a statistically significant shift. While the F-tests show that the changes are statistically significant, the effects on the nonpromoted demand are economically small and significant at the 5% level of significance but not 1%.
ANALYSIS BY PRICE
Finally we examine whether the movie Sideways had different effects on different price segments of wine consumers. For example, we want to know if low end wine consumers were more affected by the movie Sideways than high end wine consumers.
This might be true if high end wine consumers are more representative of core consumers than low end wine consumers, and if core wine consumers are less susceptible to events such as movies and promotion than casual wine consumers, then we would expect the movie Sideways to have a larger effect on consumers of lower priced wines than on consumers of higher priced wines. To investigate whether the effects of the movie differ by price we re-examine the data segmenting the wines into three categories: Less than $10, $10-less than $20, and $20-$40.
The results for annual cases sold of Merlot are shown graphically in Figure 4 and regression results are shown in Table 7 . Figure 4 and Table 7 indicate that promoted and non-promoted volume for the lowest priced Merlot (under $10 per bottle) result in a small but statistically significant decrease after the movie Sideways. For the middle priced segment, the results are mixed: Non-promoted Merlot indicates a small but statistically significant increase while promoted Merlot indicates a small and statistically significant decrease in case volume. The results for Pinot Noir are shown in Figure 8 and Table 8 and Table 9 .
For the lowest priced segment of non-promoted Merlot, we obtain a demand function that is positive, though statistically insignificant, in price. This is clearly problematic and may be an issue of future research in itself. However, ignoring the issues associated with the positive price coefficient we do observe changes in demand due to the movie Sideways. For the lowest priced segment, the regression results show that the demand for non-promoted Merlot does decrease but the affects are marginally significant while the effect on promoted demand is statistically insignificant. Again, ignoring the price coefficient, the effects of the movie Sideways on the demand for Pinot Noir are mixed. For the lowest price segment, demand shifts but is only statistically significant for non-promoted demand. For the middle price segment ($10-under $20) , the regression results indicate that demand became more inelastic for both promoted and non-promoted Pinot Noir. For the highest priced segment ($20-$40) we obtain similar results, but the effects are statistically insignificant. 
CONCLUSIONS
This paper tests the so called Sideways effect. Specifically we investigate whether or not the movie Sideways had a significant effect on the consumption of Merlot, Pinot Noir and overall wine consumption. Our results are consistent with the theory that the movie Sideways had a small negative impact on the consumption of Merlot while increasing the consumption of Pinot Noir. However, far from having a "devastating" effect, the positive impact on Pinot Noir appears greater than the negative impact on Merlot. For example, while the sales of Merlot slow following the movie, sales of Pinot Noir increase significantly. We observe a similar effect with respect to price. Following the movie Sideways, the price of Merlot continues an already decreasing trend, while the price of Pinot Noir reverses a decreasing trend and increases following the movie. The estimated demands confirm these results showing a small decrease in the demand for Merlot and an increase in the demand for Pinot Noir. Furthermore, the paper shows that there appears to be a general increase in wine consumption, as measured by the control group red wines, as a result in the movies popularity.
Lastly, we examined whether the affects of the movie Sideways differed by price point. Our results show that the negative effects of Merlot were confined mostly to the lower priced segment, under $10 per bottle and that the higher priced segments may have even increased, although the results are mixed. The effects on Pinot Noir, on the other hand, were positive across all price points, with the largest impact being on the highest price point of $20-$40 per bottle.
